Background: This study evaluates the results obtained in recurrent inguinal hernia repair over the past ten years in a general hospital using laparoscopic (LAP) and open tension-free mesh (Lichtenstein) procedures.
INTRODUCTION
A LTHOUGH EXCELLENT RESULTS have been reported regarding inguinal hernia surgery, the fact remains that hernia repair is not always successful. The increasing use of mesh for the repair has not solved this problem. The National Hernia Register of Sweden has shown that the rate of operations for recurrence has not fallen below 16-17%, despite the use of mesh repairs. 1 Moreover, if we include patients with asymptomatic recurrence or those who simply do not want to be operated on again, the real recurrence rate could be much higher.
Laparoscopic hernia repair is a new alternative to conventional treatment for recurrent hernia. Reports in the literature point to three main advantages: reduction of postoperative pain and disability; mesh placement in the preperitoneal space where the hernia is produced; and avoidance of the need to reoperate through scar tissue with the risk of testicular damage and the higher morbidity described for open recurrent hernia repair. Furthermore, unexpected contralateral hernias can be repaired simultaneously. [2] [3] [4] The aim of this prospective clinical study was to examine the results obtained by the changes in the treatment of recurrent inguinal hernia in the ten years since the introduction of laparoscopic repair (LAP), and to assess the purported advantages of laparoscopic repair over the open tension-free mesh repair (Lichtenstein) , the most commonly performed technique and currently the gold standard in the treatment of recurrent inguinal hernia.
PATIENTS AND METHODS

Patient selection
From January 1993 to December 2002, all patients between 21 and 75 years of age with recurrent inguinal her-RECURRENT INGUINAL HERNIA 363 nia were enrolled in the study. Exclusion criteria were high risk based on the American Society of Anesthesia (ASA) ranking (ASA IV), incarcerated or massive scrotal hernias, and morbid obesity (BMI Ͼ 35 kg/m 2 ). Detailed informed consent was obtained from all the patients.
Anesthesia
General anesthesia was indicated in ASA I-II patients in the laparoscopic group. ASA III patients and subjects who refused this procedure underwent spinal anesthesia. Open repair patients underwent spinal anesthesia except those who preferred general anesthesia. Postoperative analgesia consisted of metamizol i.v. 2 g/6 h during the first 24 hours and orally as needed later.
Surgical technique
Cefazolin (2 g i.v.) was used as antibiotic prophylaxis, replaced by clindamicine (600 mg i.v.) in case of allergy.
Open tension-free repair was performed following the technique described by Lichtenstein. 5 Laparoscopic transabdominal preperitoneal repair (TAPP): Pneumoperitoneum was established with the Hasson technique. Two additional 5-mm trocars were positioned in each lower quadrant. The peritoneum overlying the inguinal defect was transversely divided from the medial umbilical ligament. The hernia was reduced by blunt dissection. A 12 ϫ 14 cm polypropylene mesh was placed, covering the entire myopectineal orifice, and fixed. The peritoneal flaps were closed.
Laparoscopic totally extraperitoneal repair (TEP):
A preperitoneal dissection was made with a balloon through a subumbilical incision. Two 5-mm trocars were inserted in the midline. Extensive lateral dissection, isolation of the cord structures, and hernia reduction were performed.
A 13 ϫ 15 cm anatomic polypropylene mesh (3D Max Mesh, Bard Inc., US) was placed and fixed covering the entire myopectineal orifice.
The decision to perform either laparoscopic surgery or open tension-free repair was made by the surgeon responsible for the patient. Surgeons were not influenced by the selection of the study groups.
To avoid bias from the learning curve, laparoscopic and open repairs were performed by surgeons who were experienced in each technique. No residents participated in this study. The TAPP approach was used in our first 45 laparoscopic repairs, and the TEP technique in the remaining interventions.
Follow-up
Postoperative pain was measured on the basis of the days that analgesia was required. The patients were visited and physically examined seven days after surgery, one, three, and twelve months postoperatively, and yearly thereafter. Between April 2003 and November 2003 examinations were scheduled for all the patients included in this study.
Statistical analysis
Statistical analyses were performed with the SPSS 7.5-Windows program (SPSS, Chicago. Illinois). Percentages were compared by means of the 2 test and continuous variables were compared with the Student's t-test or variance analysis. Recurrence curves were plotted according to the Kaplan-Meier method and compared with log-rank test results.
A P value Ͻ 0.05 indicated statistical difference.
RESULTS
During the study period, 258 recurrent inguinal hernias in 235 patients were repaired at our department. Seven patients were operated on twice. In 16 cases, the recurrence was bilateral. There were 228 men and 7 women. The mean age of the patients was 59 years (range, 23-79 years). There were no statistical differences between the groups in terms of age, sex, comorbidities, ASA rank, type of hernia, previous repairs, or follow-up (Table 1) .
Of the 258 inguinal repairs, 209 (81%) had been repaired once previously, 29 (11%) twice previously, 18 (7%) three times, and 2 (1%) four times. In 67 patients (28.5%), the primary repair was bilateral.
No-mesh open repair was the previous surgery in 146 cases (62%); Lichtenstein in 68 cases (30%); and laparoscopic repair in 20 (8%) cases-11 intraperitoneal onlay mesh (IPOM), 5 TAPP, and 4 TEP. In one patient the previous repair technique was unknown.
Open mesh tension-free repair was used in 123 cases while laparoscopic repair (45 TAPP and 90 TEP) was employed in 135. In the laparoscopic group, 9 patients were found to have an unsuspected contralateral primary hernia, which was also repaired.
There were no major intraoperative complications. In the laparoscopic group, one patient experienced hemorrhage from epigastric vessels during a TAPP dissection, which was controlled with a staple.
Conversion was required in five patients (3.7%), one TAPP and four TEP, due to dissection difficulties or peritoneal tears. Two cases were converted to open repair and 3 TEP were switched to TAPP. There were 37 peritoneal tears (41.1%) in the TEP repairs, but only 4 of these were extensive and needed conversion.
Operation time showed a significant difference between the groups: 48.9 Ϯ 5.2 minutes for the Lichtenstein group vs. 47.2 Ϯ 7.8 minutes for TAPP and 42.5 Ϯ 9.6 minutes for TEP (P ϭ 0.015). TEP was thus the fastest technique. Operating times were significantly longer in patients in the TEP group who had peritoneal tears (47.2 Ϯ 16.4 minutes) than in those who did not (39.2 Ϯ 12.6 minutes) (P ϭ 0.02).
A statistically significant difference was observed in the incidence of postoperative complications (Table 2) . In 258 total hernia repairs there were 15 (12.2%) postoperative complications in the Lichtenstein group and 6 (4.4%) in the LAP group ( 2 : 4.186; P ϭ 0.04). Five patients from the Lichtenstein group had wound infections. Two LAP patients had postoperative seroma over 2 months. Inguinal neuralgia was more frequent in the Lichtenstein group than the LAP group. Two testicular atrophies were detected in the Lichtenstein group (1.7%).
Four patients required reoperation: one from each group for bleeding, one patient in the Lichtenstein group for intestinal obstruction (small bowel fixation closing the hernia sac) and another Lichtenstein group patient developed a chronic fistula and mesh intolerance that required extraction 8 months later. There were no deaths. Eight Lichtenstein patients undergoing spinal anesthesia experienced urinary retention, which was attributed to the anesthetic technique rather than to the surgery.
The overall mean hospital length of stay (LOS) was 2.1 Ϯ 1.9 days (range, 0-18 days). Ten patients (4.2%), 6 Lichtenstein and 4 LAP, were treated as day cases. Hospital LOS was significantly shorter in the LAP group (1.3 Ϯ 1.1 days) vs. the Lichtenstein group (2.5 Ϯ 2.2 days) (t ϭ 5.38; P Ͻ 0.001).
The presence of postoperative complications significantly increased LOS: 1.78 Ϯ 0.9 days for patients without complications vs. 3.2 Ϯ 3.1 days for patients with complications (P ϭ 0.001).
The mean follow-up as of November 2003 was 49.6 months (range, 10-122 months). During the last year, 201 (85.5%) patients had physical examinations. Thirty-four (14.5%) patients were lost to follow-up.
According to actuarial analysis a total recurrence rate of 7.3% at 5 years would be expected in the present study (Fig. 1) . Ten patients (4.3%) had further hernia recurrence (3.9% of 258 total hernia repairs): seven (5.8%) recurred in the Lichtenstein group and three (2.2%) in the LAP group (two TAPP procedures and one TEP repair), P ϭ 0.781.
Recurrences in the LAP group occurred within 12 months of surgery, while recurrences in the Lichtenstein group were detected later (two within 24 months and five Patients who underwent open tension-free repair required significantly more days of analgesia than those who underwent laparoscopic procedures (5.2 Ϯ 6.4 days vs. 2.5 Ϯ 3.6 days in the LAP group) (P Ͻ 0.001).
The mean cost for disposable operating material was A89.41 in the Lichtenstein group and A328.57 in the LAP group (TAPP, A253 and TEP, A383.10).
Total hospital LOS was 158.6 days in the LAP group vs. 300.1 days in the Lichtenstein group. This difference (141.5 days) would have allowed for the repair of another 109 patients by the laparoscopic approach or the use of these beds for other procedures. Estimated daily work cost was A27.60. Laparoscopic patients returned to work 6.9 days sooner, representing a saving of A12,175.40. Therefore the increased cost in the laparoscopic group was offset by a shorter hospital stay and earlier return to work (Table 3) .
DISCUSSION
Recurrent hernia still represents an important challenge for hernia surgeons and the results remain poor. Its treatment is more complex than treatment of primary hernia, for several reasons: the high incidence of combined hernias, the need for tension-free repair and closure of all potential hernia sites, the age-related weakness of the connective tissue, and the difficulty of dissection due to scar tissue and anatomical changes. 6 Recently, Haapaniemi established that the risk for reoperation is 4.6% at 2 years, and higher complication and re-recurrence rates have been reported. 7 Despite the fact that open preperitoneal mesh repair provides better results than the commonly used conventional anterior approach in recurrent hernia and offers clear benefits, 8 the method has not been widely adopted because of the unfamiliarity of the anatomy and the difficulty of the approach. The large incisions and the difficult visualization of groin anatomy remain major sources of morbidity with the open preperitoneal approach.
TEP repair reproduces the precepts of the open preperitoneal approach: extensive dissection and large mesh covering the entire myopectineal area avoids the missed hernia syndrome, but also offers all the advantages of laparoscopic access, reducing postoperative discomfort and allowing faster return to normal activities.
Excellent results have been reported with the laparoscopic approach in recurrent hernia when the procedure is performed by experienced surgeons (Table 4) . 3, 4, 6, [9] [10] [11] [12] When the learning curve effect is underestimated, recurrence is higher. 8, [13] [14] [15] This study reports our evolution in the treatment of recurrent hernia over the past ten years. Initially we used the Lichtenstein repair technique but we then switched to laparoscopic procedures, first the TAPP technique and later the TEP approach. This last operation reproduces the open preperitoneal approach and improves visualization of the groin anatomy. It is feasible with spinal anesthesia and it avoids the potential intra-abdominal complications of TAPP. 16 Laparoscopic treatment of giant scrotal hernias or morbidly obese patients is technically more difficult and risks more postoperative complications. We use the open approach in these patients.
No randomized trials comparing the laparoscopic approach with Lichtenstein repair in recurrent hernia have been published. This prospective study sought to establish whether laparoscopy presents advantages over the more commonly used anterior repair for dealing with recurrent hernia.
In our opinion, the posterior approach, which avoids scar and distorted tissue, is the main reason for the low level of postoperative complications in the LAP group, decreasing local complications (hematoma, wound infection), testicular atrophy, and chronic neuralgia. The complication rates reported in the literature vary between 1.9% and 7.6% for laparoscopy and between 3% and 15.7% for open repairs. 6, 10, 17 Although the difference in the recurrence rates was not statistically significant due to the size of the sample, these results showed highly favorable trends for the LAP group in terms of survival curve and recurrence rate (5.8% for Lichtenstein and 2.2% for LAP), especially comparing the Lichtenstein technique with TEP repair (Fig. 2) .
Recurrences after endoscopic repair are mainly due to technical errors and therefore occur early. The main causes are incomplete dissection, missed hernia, overly small mesh size, and inadequate position or migration when the mesh is not fixed. 6, 8, 15, [18] [19] [20] [21] In this study, two recurrences occurred with the TAPP approach, both within 12 months of surgery, with large direct hernias, due to inadequate medial overlap. In our opinion, TEP allows better medial coverage in these cases. 8, 13 The TEP recurrence was a femoral hernia. Lichtenstein recurrences appeared later: two within 48 months and five between 30 and 60 months of operation.
Hospital stay and the use of local anesthesia differ from country to country, depending on the health system. Our mean hospital stay was 2.11 days, similar to the 2.6 days quoted for recurrent hernia by the National Health Service in England and Wales. 16 Only 4.2% were treated as day cases, a figure we hope to increase in the future. Less postoperative pain and fewer complications in the LAP group may well be the cause of the significant reduction in hospital stay compared to the Lichtenstein group.
Among the most important benefits of laparoscopic hernia repair demonstrated in randomized trials are the lower levels of postoperative pain and the faster return to regular activity compared with the open repair. 16, 17 Our study confirms these findings: LAP patients had significantly less postoperative pain than Lichtenstein patients and returned to work 7 days earlier on average.
Operating room costs were higher for the LAP group than for the open repair group. This difference was counterbalanced by reduced operating time, reduced hospital bed days, and fewer lost work days. Recently, a number of papers have suggested that the cost is equivalent to that of open repair when operating time is reduced and if reusable equipment is used. 16, 17 One cost-utility analysis shows that from a societal perspective, laparoscopic repair is a cost-effective approach and is associated with higher quality-of-life benefits at a lower cost. 22 This study confirms the previous reports of favorable results of laparoscopic repair in recurrent hernia. When the learning curve is surpassed, laparoscopic repair provides lower re-recurrence rates, shorter operating times, and less postoperative morbidity than open tension-free repair. In the authors' opinion, TEP repair is the best option that can be offered to patients with recurrent inguinal hernia.
